Different substitutions at conserved amino acids in domains II and III in the Sendai L RNA polymerase protein inactivate viral RNA synthesis.
The Sendai virus RNA polymerase is a complex of two virus-encoded proteins, the phosphoprotein (P) and the large (L) protein, where L is believed to possess all the enzymatic activities necessary for viral transcription and replication. The alignment of amino acid sequences of L proteins from negative-sense RNA viruses shows six regions, designated domains I-VI, of good conservation which have been proposed to be important for the various enzymatic activities of the polymerase. To directly address the role(s) of domains II and III, site-directed mutations were constructed by the substitution of multiple amino acids at 13 highly or mostly conserved residues. Analysis of in vitro viral transcription and replication showed that the majority of the mutations completely inactivated the L protein for all aspects of RNA synthesis, thus conservation correlated with the essential nature of the amino acid. At some positions different phenotypes, from inactivation to partial activities, were observed which depended on the nature of the amino acid that was substituted. Two mutants, K543R and K666V, could synthesize some leader RNA, but were defective in mRNA synthesis and replication. K666R and G737E had significantly reduced replication compared to transcription in vitro, but replicated genome RNA much more efficiently in vivo. K666A gave transcription, but no replication. Representative inactive L mutants, however, were still able to bind P protein and the polymerase complex was capable of binding nucleocapsids, so the defect appeared to be in the initiation of RNA synthesis.